Effect of glutamatergic systems on in vivo binding of [(125)I]beta-CIT in the brain of a rat model of Parkinson's disease.
The effect of MK-801, a noncompetitive NMDA receptor antagonist, on both in vivo and in vitro binding of [(125)I]beta-CIT (RTI-55) was investigated in a rat model of Parkinson's disease. The binding experiments were performed 2 weeks after unilateral intranigral microinjection of 6-hydroxydopamine (6-OHDA). In the in vitro binding study, no alterations in [(125)I]beta-CIT binding in rat brain sections were observed after addition of MK-801, 0.03 microM or 3 microM, to the incubation medium. However, in vivo [(125)I]beta-CIT binding to the dopamine transporter in both nonlesioned and 6-OHDA-lesioned striatum was significantly increased by pretreatment with MK-801. In vivo [(125)I]beta-CIT binding to the serotonin (5HT) transporter in nonlesioned cerebral cortex, hypothalamus, and thalamus was also significantly increased by MK-801. However, the degree of change in the specific binding of [(125)I]beta-CIT induced by MK-801 was smaller in the lesioned cerebral cortex. Kinetic analysis, by a simplified three-compartment model with the cerebellum as the reference region, revealed that these alterations in the in vivo [(125)I]beta-CIT binding induced by MK-801 were mainly due to changes in the rate constants of in vivo binding, the input rate constant, k(3), and the output rate constant, k(4). These results indicate that the glutamatergic system significantly affects the function of dopamine transporters in the degenerated dopaminergic neurons in Parkinson's disease.